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1.0 PROJECT DESCRIPTION

This Source Control Remedial Action Completion Report presents a summary of activities
conducted towards the completion of the source control (soil) remedy at the Former New
Hampshire Plating Company (NHPC) Superfund Site (Site) located in Merrimack, New
Hampshire (Figure 1-1). The Record of Decision (ROD) for the NHPC Site (EPA, 1998)
addressed the contaminated soil (source control) and contaminated groundwater underlying the
Site and some adjacent properties (management of migration). This report addresses actions
taken to implement the source control requirements; the actions undertaken to implement the
management of migration requirements are addressed in a separate Interim Management of
Migration (MOM) Remedial Action (RA) Report (TtEC, 2007a).

1.1 Site Location and Description

The NHPC Site is located in the Town of Merrimack (Hillsborough County) in south central
New Hampshire and encompasses approximately 13 acres. Figure 1-2 shows the Site prior to the
Source Control Remedial Action. The Site’s CERCLIS No. is NHD001091453. The Site is
situated at latitude 43° 51’ 20”N by longitude 71° 29 17°W. Located within the NHPC Site
prior to the remedial action were: the Operations Area (where NHPC conducted its plating
operations), which encompassed: the former NHPC building, a paved parking lot, and a
solidified material storage cell (SMSC); and the lagoon system, which encompassed Lagoons 1,
2, 3, and 4, and the Northern and Southern Wetlands and adjacent embankments and uplands.
The designations for areas of concern (i.e., lagoon or wetland) were assigned during the early
1990s, when such features existed. As the result of previous Environmental Protection Agency
(EPA) and state response actions, the lagoons were neutralized and dewatered. In addition, EPA
completed compensatory wetland mitigation actions in 1998 and 2002.

The Site is situated in an area with mixed land use, including light industries, commercial
businesses, and a few private residential dwellings. The NHPC Site is bordered: to the south by
Wright Avenue and the YMCA property; to the west by the ACME Pressure Washing (formerly
Aggregate Industries) property, and several commercial/residential lots; to the north by the
Public Service of New Hampshire (PSNH) property and the National School Bus Service, Inc.
property; and to the east by the Jones Chemical, Inc. (JCI) property and the railroad right-of-way.

The NHPC Site and surrounding area are located on a broad stream terrace along the western
bank of the Merrimack River, situated approximately 500 feet to the east. A majority of the Site
(approximately 10.3 acres) is located within the 100-year floodplain, which is based on the base
flood elevation of 119 feet National Geodetic Vertical Datum (NGVD) (U.S. Department of
Housing and Urban Development, 1979). The storage capacity below the flood elevation of 119
feet was estimated to be 84,500 cubic yards. Portions of the Site outside the 100-year floodplain
included the area containing the solidified monolith storage cell, an area along the western edge
of Lagoons 3 and 4, and areas northeast and south of the Northern Wetland Area (NWA).

The NHPC Site perimeter is enclosed by an 8-foot high chain-link security fence. Access into

the Site is through three gates situated at the southern perimeter, consisting of one personnel gate
located along the southern fence line and two vehicle gates located at the southwestern and
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southeastern corners. Within the security fence, a 2,000-foot long inner chain-link fence
surrounded the lagoons; access to the lagoon system was provided by three gates.

Public water service and electrical service are available on Wright Avenue. Several high voltage
electrical towers are located in the northern portion of the NHPC Site, traversing the NWA in a
west-east orientation. A sanitary sewer line is situated just inside the northern perimeter of the
Site. A sanitary sewer line is also situated parallel to the railroad right-of-way.

The former NHPC process building area situated near the southern perimeter of the Site, had
been demolished by EPA in a 1994 Non-Time-Critical Removal Action (NTCRA). The former
building area was covered by a layer of high-density polyethylene (HDPE) as interim measure to
minimize further leaching of soil contaminants into the underlying groundwater. The asphalt
parking lot (situated west of the building area) was in a state of disrepair.

Of the four lagoons, only Lagoon 2 retained standing water. Lagoon 1 was backfilled and
mounded with contaminated soil and sediment by EPA as part of a Time-Critical Removal
Action (TCRA) conducted in 1990 and 1991. The mounded materials were covered with a
HDPE geotextile and 2 feet of clean fill. Lagoon | was well vegetated at the beginning of the
remedial action. Lagoons 2, 3, and 4 remained as topographic depressions; however, Lagoons 3
and 4 were extensively vegetated.

The NWA, situated in the northern portion of the Site, served as the last overflow of the lagoon
system while NHPC operated. The NWA did not have standing water for most of the year and
was vegetated. During the 1990 and 1991 response actions, some of the contaminated sediments
were excavated from the NWA and consolidated into Lagoon 1. The PSNH has an easement for
six high voltage overhead lines installed on wooden poles through the NWA. As part of PSNH’s
maintenance practices, the vegetation within the easement is periodically cleared.

The Southern Wetland Area (SWA) was situated near the solidified materials storage area, in the
southern portion of the Site, and consisted of a small topographic depression. This area had been
reworked extensively and did not have standing water during most of the year.

During a 1998 wetlands evaluation, it was estimated that only an estimated 1.44 acres of
wetlands remained, degraded as the result of past waste disposal activities (TtNUS, 1998). A
compensatory wetland migration action was completed by EPA and the NHDES to address the
unavoidable loss of on-site wetlands and the potential loss of any remaining degraded wetlands
during the Remedial Action. The mitigation consisted of the purchase and protection of the 50-
acre Greens Pond wetland area in Merrimack and the 38-acre Grassy Pond wetland area in
Litchfield.

1.2  Operations and Waste Management Practices
While NHPC was an active facility, from approximately 1962 to 1985, it used a variety of metals
in its electroplating processes, including: cadmium, zinc, chromium, copper, lead, nickel, tin,

gold, silver, aluminum, iron, and manganese. Chlorinated organic solvents used by NHPC
included: trichloroethene (TCE); 1,1,1-trichloroethane; and tetrachioroethene (PCE). Cyanide
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was also used in the electroplating process. The use of chlorinated solvent was reportedly
discontinued during the latter part of the 1970s. Electroplating wastes generated by the facility
included metals, volatile organic compounds (VOCs), cyanide and acids.

Treated and untreated wastes and wastewater were discharged into various drainage channels
formed within the concrete floors of the NHPC building process areas. The wastewater was then
gravity-drained through an underground discharge pipe into the unlined waste lagoon system
located approximately 325 feet north of the building. These lagoons occupy wetlands that
developed naturally in a series of meander scars formed by the Merrimack River. Wastes were
discharged directly into a primary infiltration lagoon (Lagoon 1). The lagoon system was
constructed to allow the discharged wastes to overflow from the primary lagoon into a secondary
infiltration lagoon (Lagoon 2) and into subsequent overflow lagoons (Lagoons 3 and 4) during
periods of high discharge from the facility.

1.3  Regulatory and Enforcement History

In 1980, NHPC notified EPA that it was a hazardous waste disposal facility in accordance with
Resource Conservation and Recovery Act (RCRA) Section 3001 regulations. NHPC received
several Notices of Violation/Orders of Abatement for failure to comply with RCRA
transportation, storage and disposal requirements, and for failure to treat its cyanide wastewater
prior to discharge. Operations at NHPC ceased in November 1985.

14 Previous Site Investigation Activities

The Remedial Investigation (RI), completed in 1996, included the determination of contaminant
nature and extent, evaluation of contaminant migration in groundwater, and assessment of risks
to human health and the environment. Results of the RI indicated the presence of elevated
metals concentrations in site soils and the presence of VOCs and metals at concentrations higher
than groundwater quality standards in the underlying aquifer. Detailed presentations of the Site
description, site history, nature and extent of contamination (as determined by the RI), and
contaminant fate and transport can be found in the Draft Final Remedial Investigation Report
(Halliburton NUS Corporation and Raytheon Engineers & Constructors, Inc., 1996). Five soil
metal contaminants of concern (COCs) were identified as affecting groundwater quality:
cadmium, chromium, arsenic, lead, and nickel. Cadmium is the most pervasive metal
contaminant. During the RI, investigation derived waste (IDW) was stored in a wooden shed
located at the southwestern corner of the solidified materials storage cell.

A Feasibility Study (FS) report (TtNUS, 1997) evaluated five soil remedial alternatives and three
groundwater response alternatives. It evaluated the potential application of chemical fixation
using a proprietary process to address the leaching of cadmium at the Site, the principal and
representative soil COC. One component of the FS included using a computer model to estimate
the potential soil leaching and groundwater transport for various metals of concern. The
modeling effort produced estimates of soil concentrations that would leach metals of concern in
excess of the federal Maximum Contaminant Levels (MCLs) or the New Hampshire Ambient
Groundwater Quality Standards (NH AGQS).
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A Record of Decision was issued in 1998 that identified the selected remedy to address the Site’s
contaminated soils and sediments and provided for the long-term monitoring of the Site’s
groundwater quality. More details about the ROD are presented in Section 2.0 of this report.

1.5 Prior Removal and Remedial Activities

A series of removal actions were conducted after the plant operations ceased. In 1987, the
NHDES removed solutions and contaminated materials from the facility for off-site disposal, and
treated sludges and process waters in Lagoon 1 with approximately 127 tons of lime and 800
gallons of sodium hypochlorite solution.

In 1990 and 1991, EPA excavated an estimated 13,600 tons of sludge and soil from Lagoon 1
and solidified the material on-site with an ash/mortar mixture. A soil berm was created north of
the former NHPC building using imported clay fill which was shaped into a bowl. The soil and
ash/mortar mix was placed in the berm area and allowed to solidify. The solidified material
storage cell was encapsulated in a HDPE geomembrane. A clean soil cover of imported common
fill approximately 2 feet thick was placed above the HDPE geomembrane and seeded.
Approximately 5,000 tons of soil was also disposed at an off-site secure landfill.

An additional 5,600 cubic yards of contaminated soils were excavated from the lagoon overflow
areas and consolidated into Lagoon 1. These soils were then covered with a HDPE cap and 2 feet
of clean fill. Excavated areas in the other lagoons were covered with 1 to 2 feet of clean fill.

The NHPC building was decontaminated and demolished in 1994 as part of the EPA NTCRA.
An underground storage tank was also removed. The footprint of the building was covered by a
temporary, low-permeability, geotextile membrane to minimize infiltration and leaching. Both
non-hazardous and hazardous materials generated during the building removal were disposed off
site.

W5207428F 1-4






2.0 OPERABLE UNIT BACKGROUND

The selected remedy for the NHPC Superfund Site is a comprehensive approach that includes
both source control (contaminated soil) and management of migration (contaminated
groundwater underlying the Site and some adjacent properties) components. This section

summarizes the NHPC Site remedy ROD requirements, the clean-up goals, wetland mitigation
activities, and soil remedial design (RD) activities.

2.1 Requirements of the Record of Decision (ROD)

The following sections detail the requirements of the ROD and ROD cleanup goals.

2.1.1 Remedial Components

This section provides a summary description of the ROD remedial components focusing on
source control.

2.1.1.1 Source Control

Implement source control for remediation of soils featuring in-place chemical fixation,
excavation, on-site backfilling of treated soils, and off-site compensatory wetlands restoration.
The ROD specified treatment of the metal-contaminated soil to levels which will not exceed
acceptable leaching criteria (i.e., Toxicity Characteristic Leaching Procedure (TCLP), Synthetic
Precipitation Leaching Procedure (SPLP) or Multiple Extraction Procedure (MEP). Untreated
soils which remain in place (i.e., soils below applicable clean-up levels) cannot exceed RCRA
leaching standards. The components of the overall source control remedial action include:

Completion of a field-scale pre-design study of the chemical fixation process;

Sequential application of the treatment reagent in 1-foot lifts down to the water table;
Excavation of the treated soil for temporary on-site storage;

Backfilling of all treated soil in the lagoons 1 and 2 areas;

Grading of all other excavated areas using existing soils to the extent practical;

Cover treated materials with a 2-foot buffer to address potential ecological concern and
re-vegetate; and

e Revegetation of the remaining wetland areas with appropriate wetland type vegetation.

The ROD specified treatment of the metal-contaminated soil to levels which will not exceed
acceptable leaching criteria (i.e., TCLP, SPLP or MEP).

2.1.1.2 Solidified Material Storage Cell

Perform the following remedial actions on the SMSC as part of source control:

e Crush the SMSC into small diameter fragments.
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o Test the crushed fragments by TCLP. If the fragments pass TCLP, they will be placed in
the treated soil backfill. If the fragments fail TCLP, they will be treated using the
chemical fixation process and re-tested using TCLP. If the fragments still fail TCLP,
they will be grouped for off-site disposal at an appropriate Subtitle C facility.

e Test the soils underncath the SMSC, where the building discharge pipeline was located,
for contaminants of concern.

2.1.1.3 Wetland Mitigation

Because restoration or creation of new wetlands on-site would not be cost effective or practical
EPA performed the following off-site wetland mitigation activities jointly with NHDES:

e Acquired the Grassy Pond wetland area in the Town of Litchfield (opposite side of
Merrimack River); and
e Acquired a second wetland area in the Town of Merrimack.

2.1.14 Management of Migration

Implement a management of migration plan that provides protection of human health by
preventing or controlling potential exposures to contaminated groundwater through the use of
institutional controls. With source control in place, the groundwater quality will gradually return
to acceptable levels (i.e., will meet federal and state standards) through dilution and natural
geochemical attenuation. The activities to be conducted under the management of migration
element include:

e Annual monitoring of selected wells within the Groundwater Management Zone (GMZ);

e Installation of two monitoring well couplets in the Town of Litchfield to determine if
site-related contamination extends beyond the Merrimack River;

e Monitoring residential wells across the Merrimack River in the Town of Litchfield to
determine if site-related contamination extends beyond the Merrimack River; and

e Annual sampling of surface water.

2.1.1.5 Institutional Controls

Institutional controls and monitoring will not in itself minimize off-site contaminant migration or
discharge of contaminated groundwater to the Merrimack River, but in combination with source
control, it will address these objectives. The institutional controls proposed include:

e Establishing a GMZ pursuant to the New Hampshire Code of Administrative Rule Env-
Ws 410.26;

e Attaching restrictions, or notices as appropriate, to deeds of the NHPC property and the
properties within the designated GMZ or enacting local ordinances to prohibit the potable
use of untreated contaminated groundwater underlying the Site and within the GMZ;

e Attaching restrictions to the deed to assure the future property use is restricted to non-
residential residential use (i.e. industrial/commercial or open space); and
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e Attaching restrictions to the deed to limit any future use of the treated-backfilled cover
system to activities which do not result in excavation below the 2-foot clean-fill layer.

Consistent with EPA guidance, EPA will review the Site at least once every five years after
initiation of remedial action (Five-Year Review) at the Site to assure that the remedial action
continues to protect human health and the environment. Implementation of the institutional
controls is expected to be coordinated by the EPA and the State of New Hampshire.

2.1.2 Cleanup Goals

The following section details the soil and groundwater cleanup goals as outlined in the ROD.

The remedial action objectives for soil are:

e Minimize contaminant leaching from soils that would result in groundwater
contamination exceeding MCLs, State AGQS, or acceptable human-health-based levels,
and

e Prevent contact by ecological receptors with soils having contaminant concentrations
exceeding the ecological risk-based performance remedial goals.

The selected soil response action includes the on-site chemical fixation treatment and backfilling
of metal contaminated soils; placing crushed SMSC materials with the treated soils; placing a 2-
foot soil cover system covering over the treated soil backfill; and revegetation of all disturbed
areas. Former lagoon areas were previously functioning wetlands and since restoration of on-site
wetlands is not possible, off-site mitigation will be performed to compensate for unavoidable
impacts to the wetlands.

The remedial action objectives for groundwater are:
e Prevent ingestion of groundwater containing contaminants at concentrations exceeding
drinking water criteria;
e Minimize off-site migration of contaminants in the groundwater; and
Minimize discharge of contaminated groundwater to the Merrimack River.

The selected groundwater response action includes: implementing institutional controls, long-
term monitoring of groundwater quality, and performing 5-year reviews to assess site conditions
and potential risks. The monitored natural attenuation in conjunction with the proposed source
controls would be protective of the environment and human health. The restoration goal for the
aquifer is the natural attenuation of contaminated groundwater to below federal MCLs and the
New Hampshire AGQS.

2.2 Basis for Cleanup Goals

The following sections discuss the basis used to determine the cleanup goals as part of the ROD
as well as the proposed future land use of the Site.
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2.2.1 Determination of Cleanup Goals

The following sections discuss the basis used to determine the cleanup goals for soil and
groundwater at the Site as part of the ROD.

2.2.1.1 Soil Cleanup Levels

The soil remedial action is based on protection of groundwater and ecological receptors. In
addressing these goals, the incremental risks to human health from exposure to site soils will also
be mitigated. The cleanup levels must be met at the completion of the remedial action at the
points of compliance which, for protection of groundwater, include all soil from ground surface
to the groundwater table throughout the former lagoon area, the northern and southern wetland
areas and the former building area and, for protection of ecological receptors, includes the top
two feet of soil throughout the former lagoon area and the northern and southern wetland areas.

Protection of Groundwater - Soil cleanup levels were established to protect the aquifer from soil
leachate. The Excel-Crystal Ball Transport (ECTran) model was used to estimate residual soil
levels that are not expected to impair future groundwater quality. The interim cleanup levels for
groundwater were used as input into the ECTran model and are based on MCLs and State
AGQS. Cadmium is the most toxic and frequently detected soil contaminant throughout the Site
and was used as an indicator to determine attainment of clean-up levels.

Location specific soil clean-up levels were developed for cadmium, ranging from 1.78 to 6.42
milligrams per kilogram (mg/kg) depending on the location of specific source areas, to account
for variation in flow paths, hydrogeologic conditions and contaminant concentrations.

Ecological Risk — Using a conceptual food-web model, bioaccumulation pathways of five
indicator species (red fox, short-tailed shrew, green-backed heron, American robin, and green
frog) were evaluated. Cadmium was chosen as the sole contaminant of concern for all ecological
receptors based on its relative toxicity and bioaccumulation potential. The ecological risk
assessment concluded that exposure to cadmium soil concentrations above 5.6 mg/kg in the top 2
feet of soil would result in detrimental impacts to the short-tailed shrew.

The soil cleanup goals specitied by the ROD for the NHPC Superfund Site are provided in Table
2-1.

Table 2-1
Record of Decision Cleanup Levels

Soil Cleanup Level (mg/kg) for Protection of
Contaminant Groundwater Quality Env1ronmen2tal
Receptors
of Concern —y 3 l T 3
mr. 8. agoon agoons
Area & SWA Lagoon 2 % 4 NWA Shrew
Cadmium’ 3.3 6.42 2.55 2.42 1.78 5.6

I Cadmium was selected as the representative metal contaminant of concern; other metals less frequently detected
and are likely to be co-located with the cadmium.
2 Shrew selected as representative biological receptor at risk, to 2 foot depth, only.

W5207428F 2-4




2.2.1.2 Interim Groundwater Cleanup Levels

Interim groundwater cleanup levels have been set based on the applicable or revelant and
appropriate requirements ARARs (e.g., MCLs and AGQSs) as available, or other suitable criteria
described below. When the Interim Ground Water Cleanup Levels have been achieved and have
not been exceeded for a period of three consecutive years, a risk assessment will be performed
on the residual groundwater contamination to determine whether the remedial action is
protective.

All Interim Groundwater Cleanup Levels and final groundwater clean-up levels, if any, must be
met at the completion of the remedial action in all impacted wells located within the GMZ. EPA
has estimated that these levels will be obtained within 26 to 58 years after completion of the
source control component (EPA, 1998).

2.2.2 Future Land Use

For the FS and the ROD, the future land use anticipated for the Site was commercial/industrial,
and the exposure scenarios considered in the Risk Assessment were trespass and commercial/
industrial. However, since the issuance of the ROD, interest in reuse of the remediated NHPC
Site property developed. The Town of Merrimack was provided with a Redevelopment Grant to
assess the viability of reusing the NHPC Site, once remediation has been completed. Based on a
Reuse Plan completed for the Site, the Town may be interested in using the remediated NHPC
Site as a recreational sports field. Therefore, this possible land use was considered in the RD.

2.3  Compensatory Wetland Mitigation

An evaluation of the potential impacts of the excavation and on-site treatment of soils from the
existing 2.8 acres of wetlands indicated that these resources would be unavoidably destroyed.
The chemical fixation treatment process may alter the physical and chemical properties of the
soils to the extent that they may no longer be suitable for use as substrata in a wetlands
mitigation action. Given the potential hydrologic and hydrogeologic changes and uncertainties
related to the availability of nutrient minerals in the treated soils, successful establishment of a
replacement wetland system on site was unlikely.

Therefore, measures to mitigate impacts to the wetlands were implemented. In coordination with
the U.S. Fish and Wildlife Service, EPA and NHDES agreed to purchase and preserve an
ecologically rare and significant wetland area in the adjacent Town of Litchfield. Areas upland to
the wetland, known as Grassy Pond, was purchased by NHDES in May 1998 under an agreement
with EPA that allowed for reimbursement of 90 percent of the State's costs. The acquisition cost
was $1.39 million. A second wetland acquisition occurred in the Town of Merrimack.
Negotiations on the Green’s Pond Wetland (previously unnamed and referred to as the Naticook
Road Wetland) were completed by EPA, NHDES, and the Town of Merrimack in October 2002
for $254,000 (through 90 percent EPA funds and 10 percent State funds).
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2.4  Remedial Design (RD) Phase

This section summarizes the RD phase which also included treatability studies and a pre-design
investigation (PDI).

2.4.1 Remedial Design

During the remedial design a final grading plan based on potential recreational future use
featuring a layout that included level fields, an access road, and a parking lot was developed.
The criteria for Site layout were as follows:

Retain existing site flood storage capacity;

Consolidate the treated soil backfill to minimize the lateral extent of the cover;
Provide level areas to accommodate future recreational fields and parking areas; and
Meet Americans with Disabilities Act (ADA) accessibility requirements.

A majority of the Site is located in the 100-year floodplain, and the flood storage capacity below
the flood elevation of 119 feet was estimated to be 84,500 cubic yards. The only area of the Site
that could accommodate the fields was located in the center of the Site where most existing flood
storage capacity exists. The design efforts focused on achieving a final grade elevation of 116
feet in order to provide flood storage capacity in that area as well as to maintain a hydraulic
connection between storage areas to the north and south of the Site. If the fill was constructed at
an elevation of greater than 119 feet, the area at the northern end of the Site would be
hydraulically cut off from advancing floodwaters to the south, thereby rendering this area useless
for flood storage.

The limit of the soil cover was dependent upon providing sufficient volume to accommodate the
contaminated soil to be managed plus the actual material used for the 2-foot cap. In addition, the
cover elevation could not exceed 116 feet, due to flood capacity issues.

Based on NHDES regulations, a 2-foot soil cover is sufficient to provide a barrier for high
intensity uses that could be potentially proposed for the Site. Use of the 2-foot soil cover results
in the treated materials to be classified as “potentially accessible,” as defined by the NHDES
Risk Characterization _and Management Policy. Activity and use restrictions (institutional
controls) are necessary to ensure the constructed remedy will not be disturbed and will remain
protective.

The permeable soil cover system was designed to prevent potential erosion and to prevent potential
exposure of biological receptors to the treated materials. The soil cover design consisted of: a 6-inch
barrier/warning layer consisting of 2 to 4 inch rip-rap material overlain by a permeable safety
orange geotextile layer to separate the treated materials from the soil cover layers, overlain by 12
inches of clean fill that will act as the vegetative support layer, and overlain by 6 inches of topsoil
that will provide a suitable medium for a vegetative cover to be applied by hydroseeding or other
methods. The safety orange color permeable geotextile layer provides a physical marker that
separates the barrier/warning laver from the soil cover. Final grades for the flat area of the cover
system were planned at 0.5 to 2 percent to accommodate future recreational activity while
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maintaining positive slope for stormwater runoff. The flat area slopes towards a constructed
flood storage area to minimize runoff to abutting properties.

2.4.2 Bench- and Pilot-Scale Treatability Study

As part of the pre-design phase, treatability studies were implemented to assess the effectiveness
of chemical fixation to reduce the leaching of selected metal contaminants of concern from Site
soil to below MCLs and AGQS. Treatability study included a bench-scale study to identify
candidate reagents and mix ratios and an on-site pilot-scale study to determine the effectiveness
of treatment under field conditions.

The treatability study completed by Sevenson Environmental Services, Inc. (SES) indicated that
chemical fixation is effective in treating Site soils and reducing leaching of metal COCs to below
the ROD-specified clean-up goals. Leaching of metals from the treated soils did not exceed
either the MCLs or AGQS when subjected to the SPLP. These results indicate that the soluble
metal ions converted into insoluble forms do not leach when subjected to acid precipitation-like
conditions and long-term acidic leaching conditions. SES implemented their pilot test using an
ex-situ treatment train.

Overall, at least one treatability study identified that chemical fixation could be effective in
meeting the ROD-specified treatment goals. One major finding of the treatability study was that
in-place chemical fixation originally conceptualized in the FS was not viable for the NHPC Site
because of the heterogeneous nature of the soils, multiple metal COCs, and the need to properly
mix soil and chemical fixation reagents. Instead the Treatability study recommended ex situ
treatment.

2.4.3 Pre-Design Investigation (PDI)

To support the RD preparation, a PDI was conducted by TtNUS to supplement data developed
during the RI. The results of the PDI are presented in the Draft Pre-Design Investigation
Summary, Remedial Design, New Hampshire Plating Company Site (TtNUS, 2002a).

The PDI was conducted in 2000 and 2001 to develop information necessary to complete the RD
and implement the source control remedy described above. Specifically, the PDI accomplished
the following:

¢ Developed an accurate Site base map;

e Developed an accurate estimate of the extent of contamination and the volume of
contaminated soil requiring remediation;

e Verified that soil action levels established in the ROD are protective of groundwater

quality;

Characterized cyanide contamination at the Site;

Tested SMSC materials for reactive cyanide and hazardous characteristic,

Characterized standing water in Lagoon 2; and

Assessed field implementation issues.
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A summary of the PDI findings is presented below; details are presented in the Draft PDI
Summary report (TtNUS, 2002a).

2.4.4 Other Design Considerations

The following items needed to be considered in the RD because these events occurred after the
FS or the 1998 ROD issuance.

2.4.4.1 Risk Characterization and Management Policy

The NHDES Risk Characterization and Management Policy (RCMP) provides standards and
procedures for the cleanup of sites contaminated with oil or hazardous wastes. The final version
of this guidance was issued in January 1998, which occurred after the FS was completed.
Therefore, the requirements of the RCMP were not considered in the FS development and were
therefore not incorporated into the ROD.

Although the RCMP is a policy, the NHDES uses these standards and procedures in assessing
potential health risks and identifying the need for remediation. Therefore, this policy was
considered in the RD.

2.4.4.2 Arsenic MCL and AGQS revision

In February 2002, the EPA rule for a revised arsenic MCL of 10 pg/L. became effective.
Previously, the MCL was 50 pg/L of arsenic. The chemical fixation treatment criterion for
arsenic in Site soils for the RA needed to incorporate this revised MCL. Similarly, the arsenic
AGQS is expected to be revised to conform with the MCL.

2.5 Operation and Maintenance Requirements

The first ten years of Fund-lead post-source control activities are termed Long-Term Response
Action (LTRA) activities, in accordance with the EPA guidance Close-out Procedures for
National Priorities List Sites [EPA 540-R-98-016, January 2000]. After the initial 10-year period,
the post-source control tasks are termed operations and maintenance and are implemented by the
State or a designated third party.

After the completion of the chemical fixation treatment, backfilling, grading and soil cover
placement, several LTRA tasks will be required to preserve the effectiveness of the remedy. The
LTRA tasks include:

« General site inspection;

« Maintaining the vegetative growth and soil cover;

« Repairing the soil cover and/or adjacent areas if settlement and/or erosion occur;

« Maintaining and repairing the gravel access road;

« Assessing annually that any land use activities do not cause intrusion into the cover
materials;
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« Maintaining the perimeter site fencing;

» Posting and maintaining warning signs;

« Assessing storm water controls, such as swales, for vegetative cover and rip rap lining;
« Inspecting the flood storage area;

« Inspecting all slopes for settlement/slope stability; and

» Inspecting key areas of concern, such as slopes for erosion.
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3.0 CONSTRUCTION ACTIVITIES

This section describes the construction activities undertaken to implement the source control
component (soil remediation) of the NHPC Superfund Site remedy; which was performed in two
phases. The Phase I site preparation activities was followed by the Phase II soil remediation and
site restoration activities. TtNUS procured remediation subcontractors to perform both phases
and performed construction management oversight of its subcontractor activities to ensure
compliance with construction plans and specifications.

3.1 Subcontract Management and Construction Oversight

The TtNUS and TtEC construction management teams consisting of the project manager, the
design engineer and resident inspectors managed the remediation subcontract and performed
oversight and inspection of remedial activities on behalf of EPA. Following award of the Phase I
and Phase II subcontracts, pre-construction conferences were held with the subcontractors,
TtNUS, EPA and NHDES project representatives to establish lines of communication and
discuss specific construction procedures.

Subcontract management activities included procedures to monitor progress and maintain
systems and records to ensure work performance according to the contract requirements.
Activities under this task included financial management, cost and schedule monitoring and
engineering support. As part of this activity, construction progress meetings and site walkovers
were held with subcontractors, TINUS, TtEC, EPA, and NHDES project representatives on an as
needed basis (usually weekly) to evaluate progress, assess conditions, identify problems, and
establish action items.

Full-time oversight of the remedial action subcontractor was performed by an on-site resident
inspection staff of one engineer during Phase I and two engineers during Phase II that observed
the daily activities, procedures, and performed inspections on behalf of EPA. The Resident
Inspectors’ duties also included documenting soil excavation sample locations and results,
documenting soil treatment sample results, and collecting soil excavation and treatment split
samples. To ensure the remediation goals were attained the Resident Inspectors maintained
excavation sample and treatment sample databases and prepared graphics using a CAD computer
program to track the extent of excavation and sample locations within the contamination area.
The Resident Inspectors documented ongoing field activities on frequent bases using a digital
camera.

Project record keeping included preparation of a Daily Construction Report (DCR) to record
weather conditions, personnel and equipment on site, meetings, site preparation activities,
construction/excavation activities, soil treatment activities, soil sampling and analysis, equipment
and materials deliveries and shipments, quality assurance and quality control procedures, pay
items and estimates, health and safety activates, and miscellaneous project notes. A Weekly
Construction Report (WCR) was prepared to summarize project status including work performed
during the week, project schedule status, site preparation activities, potential problem
areas/corrective actions, action items, and project activity for the next week. Each week the
WCR was issued electronically to EPA and NHDES, followed by hard copy.
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3.2 Phase 1

Phase I of the Remedial Action was awarded to ECI Northeast, LLC (ECI) of Ambherst, New
Hampshire in December 2004 and completed in March 2005. Work conducted under Phase 1
included site preparation activities, land clearing, and demolition of the SMSC. Figure 3-1
shows the NHPC Site at the completion of Phase I. In addition, Environmental Drilling Inc.
(EDI) of Sterling, Massachusetts was contracted in November 2004 to decommission 46
groundwater monitoring wells and 21 piezometers located on and off the site in preparation for
remedial action activities (TINUS, 2005d; TtNUS 2006).

3.2.1 Site Preparation

Following award of the subcontract to ECI a pre-construction conference was held with ECI,
TiNUS, and EPA project representatives on 15 December 2004 to establish lines of
communication and discuss specific construction procedures. The major site preparation
activities consisted of land clearing and SMSC demolition, which are discussed in the following
sections below. Phase I also included the following activities:

e Prepared and improved access and haul roads;

e Removed the inner fence surrounding the lagoon system and disposed of it off site;
Removed non-energized overhead utility lines and poles and underground and surface
utility lines along with all control panels/boxes and disposed of at an approved facility;

e Relocated portions of the western perimeter fence to the property boundary and installed
privacy screening on the eastern perimeter fence and portions of the western and southern
perimeter fences;

e Demolished a temporary shed and disposed of the demolition debris and stored
investigation derived waste (IDW) off-site at an approved facility;

e Relocated a tarp-covered soil stockpiles from the treatability studies to an on-site
stockpile area; and

¢ Installed an EPA remedial action project sign.

3.2.2 Land Clearing

As part of Phase I, clearing of trees and vegetation was performed in the southern and central
portions of the Site including the PSNH right-of-way. Approximately 11 acres of the 13 acres of
the Site were cleared during Phase I. No grubbing activities occurred during Phase I to avoid
erosion of materials. In addition, limited clearing was performed in the Lagoons 3 and 4 and
Northern Wetlands Area because of surface contamination. Clearing of vegetation within the
proposed stockpiles areas consisted of clearing all vegetation to the ground surface to facilitate a
level surface for stockpile laydown. All vegetation outside the identified limits of soil
contamination was chipped on-site and shipped to Pinetree Power — Bethlehem, a wood-fired
electric power generating plant in Bethlehem, New Hampshire. All vegetation cleared within the
identified limits of soil contamination was stockpiled on-site until the remainder of clearing and
grubbing activities were completed during Phase II.
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3.2.3 Demolition of the Solidified Materials Storage Cell

The SMSC, or monolith, was created during the 1990 to 1991 response action to stabilize metal-
contaminated lagoon sediments using a mixture of 25 percent cement. Due to the concrete-like
nature of the monolith, a hydraulic hammer and large excavator (Komatsu PC1000) were
required to break up the monolith materials. As part of the monolith demolition, ECI removed
approximately 9,700 cubic yards (in place volume) of cover and berm soil from the storage cell.
This soil was stockpiled in the eastern area of the Site for later use as backfill material. The
HDPE liner that encapsulated the monolith was removed and disposed of off-site. The monolith
was broken up and crushed (to minus 6-inch size) and stockpiled in the western portion of the
Site for later use as backfill material in the treated soil cover system. The solidified materials
stockpile was estimated to contain approximately 7,500 cubic yards of solidified materials. The
stockpiles of monolith berm material and cover soils were estimated to contain approximately
3,900 cubic yards and 2,700 cubic yards, respectively.

33 Phase 11

A single primary subcontractor was procured to perform Phase II soil remediation activities. A
two-step process was used to select and procure a remediation firm to perform the Phase II
remedial action activities. In the first step or prequalification step, a list of potential remediation
firms qualified to perform the work was developed. The second step solicited and evaluated
proposals from the pre-qualified firms. The subcontract was awarded to the qualified responsive
bidder with the lowest price.

Phase I of the Remedial Action was awarded to Sevenson Environmental Services, Inc (SES) of
Niagara Falls, New York in July 2005. Following award of the subcontract to SES a pre-
construction conference was held on with SES, TINUS, EPA and NHDES project representatives
on 13 July 2005 to establish lines of communication and discuss specific construction
procedures. The majority of on-site activities began in August 2005 and were completed in
January 2007. Figure 3-2 shows the NHPC Site at the completion of Phase II. Work conducted

under Phase 1l included:

Mobilization and site preparation;

Excavation of contaminated soils;

Chemical fixation treatment of contaminated soils;
Dewatering and water treatment operations;

Floodwater pumping and emergency discharge activities;
Backfilling of treated soil and soil cover installation;

Site restoration; and

Demobilization.

3.3.1 Mobilization and Site Preparation

In August 2005, SES began mobilization of equipment and personnel to the Site for Phase II.
Mobilization and site preparation activities included establishment of temporary site support
services including temporary utilities and project trailers, additional clearing and grubbing not
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included in the Phase I RA activities, construction of additional access haul roads and staging
areas, and establishment of work zones.

Erosion and sediment control devices were installed at the Site per the SES Storm Water
Pollution Prevention Plan (SWPPP), which included the construction of anti-tracking pads at the
vehicle gate entrances and installation of erosion controls around the stockpile pad areas and
along the haul roads to prevent migration of sediment into non-contaminated areas and/or off
site.

A heavy equipment decontamination station was constructed in the southern portion of the Site
and a contamination reduction zone (CRZ) was constructed between the exclusion zone (EZ) and
staging area where personnel decontamination and personal protective equipment (PPE)
equipment storage took place.

3.3.2 Contaminated Soils Excavation

Metal-contaminated soils excavation for chemical fixation treatment began in the southern area of
the Site at the former discharge pipe area (DPA) and progressed northward in the sequence of
Lagoon 1, SWA, Lagoon 2, Lagoons 3 & 4, and NWA. The former NHPC building area in the
southern area of the Site was the last contaminated area excavated. Prior to beginning contaminated
soil excavation the Lagoon 1 clean soil cover, estimated at 2,100 cubic yards, was removed and
stockpiled on site for later use as cover/fill material.

The excavated metal-contaminated soil was transported to a central treatment area located in the
southern area in the vicinity of the former solidified materials storage cell. Following chemical
fixation treatment each daily batch was temporarily stockpiled and sampled. Each daily batch
sample was analyzed at an off-site analytical laboratory for SPLP metals. A sample was tested
weekly for TCLP metals, and 10 percent of the batches were tested for MEP metals. If SPLP and
TCLP verification testing indicated satisfactory treatment, then the treated soils were used as
backfill material in the soil cover area.

The HDPE geomembrane and cover material were removed from the former building area and
Lagoon 1. The HDPE geomembrane was disposed of, as part the debris pile material (soil and
debris mixture contaminated with plating wastewater treatment sludge residue) at the CWM
Model City Facility, Youngstown, New York 14107 (permit number NYD049836679). The
debris and soil mixture consisted of liner debris and other debris (wooden crane mats, concrete
pieces, etc.) removed from the contaminated soil areas. The EPA pre-approved the disposal of
the debris and soil mixture at the facility; according to the EPA the facility is in compliance with
the condition of its operating permit. Copies of the hazardous waste manifests are provided in
the supplemental RA Report data submittal.

The Remedial Design specified excavation of contaminated soils to an elevation of 102 feet, the
estimated mean low water table elevation. However, due to record high rainfall during 2004 and
2005, the actual elevation of the water table elevation was significantly higher than 102 feet.
The actual water table was observed at elevations ranging from approximately elevation 105 feet
in Lagoon | up to elevation 108 feet in Lagoons 3 and 4 and the NWA. Excavating
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contaminated soils to the target elevation of 102 feet would have required extensive dewatering
operations. Therefore, based on the soil contamination intervals, the EPA and NHDES agreed to
revise the Lagoon 1 area target excavation elevation to 104 feet. Based on the water levels in
piezometers installed to gauge site groundwater level and the Lagoon 1 excavation, the target
excavation elevation for Lagoon 2 was established at evaluation 105 feet. The presence of a clay
layer in Lagoon 2 permitted the actual excavation to an elevation of lower than 105 feet in some
areas. However, in the northwest area of Lagoon 2, the actual water table encountered was
higher; therefore the target excavation elevation was revised to 106 feet for that area.

From 9 May through 15 May 2006 all excavation, treatment and backfilling activities was
suspended due to flooding. The flood water removal operation is discussed in Section 3.3.6.

Saturated soil conditions and high groundwater levels following the flood resulted in further
target excavation elevation adjustments. Clean fill was excavated to elevation 109 feet west of
Lagoon 2 instead of the planned elevation 102 feet. Groundwater levels were lower in the
southern area of the Site and in the former building area excavation. Groundwater was
encountered at approximately 104 feet, which was set as the target excavation elevation for that
area. Based on groundwater elevations and depth of contamination, target elevations. of 106 feet
and 108 feet were established for Lagoons 3 and 4 and the NWA, respectively.

After completing the planned horizontal and vertical extents of excavation for the NWA, soil
confirmation sampling revealed that the majority of samples collected from the excavation
bottom (at elevation 108 feet) and sidewalls exceeded the NWA cleanup level of 1.78 mg/kg.
Therefore, it was agreed that SES would continue the excavation of the NWA to an elevation of
107 feet and perform additional excavation of sidewalls at sample locations with cadmium levels
above the cleanup level to the extent that the additional excavation is practicable. Additional
excavation at locations in the vicinity of power poles and guy wires was not conducted. Also,
additional excavation of sidewall locations that could potentially destabilize the slope was
avoided. Following excavation to elevation 107 feet no bottom excavation confirmation soil
samples were required, as the groundwater level in the NWA was approximately 107.5 feet
based on measurement of water level in the closest piezometer.

A total of 94,987.8 tons of metals contaminated soil was excavated versus the projected design
quantity of 91,050 tons. A breakdown of excavation quantities by area and a comparison to
estimated quantities is provided in Section 5.2.1. The variance in the projected versus actual
excavation quantities is due to the difference in anticipated and actual groundwater table
elevations and lateral extent of contamination in each area.

3.3.3 Chemical Fixation Treatment

During the treatment activity chemical reagents were applied to the excavated contaminated soil
to convert the soluble metal compounds into relatively insoluble mineral compounds that would
not leach metals in excess of the MCLs or AGQS when subjected to acidic leaching tests. The
chemical fixation treatment minimizes or eliminates further leaching of metal contaminants into
the aquifer underlying the NHPC Site. All of the excavated metals-contaminated soil (94,987.8
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tons) was treated via chemical fixation. A summary of the treatment operations is provided in
Section 5.3.

As discussed in Section 2.4.2, a treatability study demonstrated that chemical fixation is effective
for treating the site-specific, metal-contaminated soils. Phosphate and sulfide reagents were
successfully used to prevent or reduce the leaching of arsenic, cadmium, chromium, lead, and
nickel to below MCL and AGQS levels when subjected to the SPLP and MEP tests. The
treatability study also concluded that ex-situ treatment was needed to ensure proper mixing of the
reagents.

At the completion of excavation of the former discharge pipe area and backfilling with clean fill,
the chemical fixation treatment system was set up in the area of the former solidified materials
storage cell, north of the former building area, adjacent to the eastern haul road. The soil
treatment system consisted of two 30-foot treatment reagent storage silos (25 ton storage
capacity), a Powerscreen Turbo Commander screener plant, a Portec Pugmill with Flo-way
chemical feed, and a Powerscreen stacking conveyor.

Contaminated soil was excavated from the target areas and transported via off-road dump trucks
(Moxy MT31, Terex TA27, and/or CAT D350E) across the on-site Weigh-tronix automated
truck scale where each load of soil to be treated was weighed and tracked. The dump trucks then
either dumped their loads in one of the stockpile areas (central or southern) to await treatment, or
directly at the soil treatment system for treatment. Each daily batch of soil ranged from
approximately 500 tons to 1200 tons based on soil characteristics and weather conditions. An
average of 700 to 800 tons of soil was treated per day.

The excavated soil was fed from a loading platform adjacent to the Powerscreen Turbo
Commander 1nto the screener at a constant rate by an excavator. After passing the first screener,
the soil was transported up a conveyor belt to a hopper at the top of the Turbo Commander. The
soil then entered a second hopper at the bottom of the Portec pugmill, where it was transported
up a second conveyor. At the top of the pugmill conveyor, the magnesium oxide reagent was
added to the soil via the Flo-way chemical feed from one of the two chemical silos at a rate of 5
to 6 percent reagent by weight based on calculations conducted by the SES treatment foreman.
The chemical reagent and soil were then mixed in the pugmill, and fed up the stacking conveyor.
The stockpile of treated soil coming off of the stacking conveyor was transported to one of the
stockpile areas via a front-end loader. Each daily batch was stockpiled and covered pending
chemical analysis.

Grab samples of treated soil were collected at 1-hour intervals and deposited into a stainless steel
bowl. At the end of the daily treatment run, the grab samples were composited, and a soil
sample was collected for laboratory testing. SES collected a SPLP metals sample from each
daily batch, one TCLP metals sample per week, and one MEP metals sample approximately once
a month. TtNUS/TtEC collected split samples randomly once per week for SPLP metals and
once per two weeks for TCLP metals. MEP metals split samples were collected approximately
once every two to three months of treatment.
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Early in the chemical fixation process, SES encountered difficulty in obtaining regular deliveries
on-site of the magnesium oxide chemical reagent. A full daily batch of chemical fixation
treatment required 50 tons of magnesium oxide reagent. To avoid reagent depletion, an
additional reagent storage component was added. The new storage tank allowed for an
additional six loads (150 tons) of chemical reagent to be stored on-site. In addition, SES
replaced the trucking company and regular deliveries were made daily to the Site.

During winter operation, equipment failures and mechanical difficulties resulted in treatment
plant shutdowns and reduced daily production rates. In early January 2006, SES requested
approval to change the soil/reagent mixing process from the pugmill system to a method that
employed excavators and front-end loaders. SES’s proposal was based on considerable
experience using this method for many of their other chemical fixation projects. In addition, this
method had been used previously on site to process a treatment batch due to the pugmill feeder
belt breakage and this batch passed the SPLP treatment criteria. TtNUS approved the change for
using the excavator soil mixing method based on results for a 2-week trial period that began 10
January 2006. The excavator soil mixing method was employed during the winter until 9
February 2006.

After the flood in May 2006, SES resumed soil treatment using excavator mixing. Manual
excavator mixing was used because SES was concerned that possible caking of the reagent that
sat in the silos during the flood recovery would cause uneven reagent flow from the silos
resulting in ineffective soil treatment using the pugmill system.

When full-scale soil excavation and treatment resumed in June 2006, SES, with the approval of
TtNUS and EPA, continued soil treatment using excavator mixing. Manual excavator mixing
was utilized because SES was concerned that saturated silty soil would not pass the screening
process resulting in ineffective soil treatment using the pugmill system. Due to the high
percentage of saturated silty soil encountered during the remainder of the excavation and
treatment process, manual excavator mixing was utilized for the remainder of soil treatment
activities on-site.

3.3.4 Dewatering and Water Treatment Operations

Of the four lagoons, only Lagoon 2 continuously held standing water, with the volume of water
to be removed from Lagoon 2 in support of subsequent excavation estimated at 1,200,000
gallons, subject to seasonal fluctuation, based on two dewatering events. A clay layer was later
discovered in Lagoon 2, which explained the ponding of standing water.

In January 2006, SES assembled the on-site water treatment plant on the east side of Lagoons 3
and 4 and enclosed it in a temporary structure for cold weather operations. The water treatment
plant featured ferric sulfate and sodium hydroxide addition, 10u bag filters, sand filters, a
granular activated carbon (GAC) unit and a 1u bag filter. The treated water was pumped into two
20,000-gallon frac tanks, through a flowmeter and was discharged under permit from the
Merrimack Wastewater Treatment Plant at a manhole located on the northern portion of the
NHPC property.
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As required by the wastewater discharge permit, SES collected samples of the treated water and
submitted analytical results for total metals, cyanide and VOCs to the Merrimack WWTP. No
exceedances of the permit limits for these constituents occurred. A daily discharge limit of
45,000 gallons per day (gpd) was initially established by the Merrimack WWTP. However, it
was found that an increase was necessary to accommodate the greater volumes of water
generated by the more extensive than planned dewatering operations made necessary by the
significantly higher groundwater levels. SES applied for and received daily discharge limit
increases to 90,000 gpd, and then to 135,000 gpd.

SES conducted a total of three dewatering events over the duration of the project as shown in the
following dewatering operations summary.

Dewatering Operations Summary
Event Dates Gallons Notes
1 2/2/2006 to 5/20/2006 2,496,900 | dewatering surface water in Lagoon 2
2 6/21/2006 to 9/18/2006 5,430,100 | post-flood dewatering operations
3 10/19/2006 to 10/31/2006 | 792,800 | clean fill excavation dewatering operations
Total | 8,719,800

Due to unexpected high groundwater levels resulting from historical rainfall and flooding
conditions, dewatering operations produced approximately 7.5 million gallons more than the
volume anticipated. Additional details regarding the dewatering and water treatment operations
are provided in the supplemental RA Rep